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An improved cylinder head-suction muffler assembly includes a suction 
muffler (2). a cylinder head (1), a capillary tube (7) and a self-lalching clip 
(5). The suction muffler (2), has a sucdon tube (3) with a mounting block 
(14) and a capillary tube holder (13). and the cylinder head (I) has a suction 
plenum (4) and an extended portion (6) with a pair of channels (10). The self- 
latching clip (5) is mounted on the mounting block (14) and in the channels 
(10) to secure the suction muffler (2) assembly to the cylinder head (I). The 
sclf-latching clip (5) has a narrow portion (9), a wide portion (11). and a pair 
of bent ends (12). To couple the suction muffler (2) to the cylinder head (1) 
the suction tube (3) is inserted into the suction plenum (4). The capillary tul>e 
(7) is positioned in the capillary tube holder (13) and the narrow portion (9) 
of the selMaiching clip (5) is mounted on the mounting block (14) and over 
the capillary tube (7) and a wide portion (11) is placed in the channels (10). 
The clip (5) is pushed in until the bent ends (12) arc outside of the channels 
(10). and the clip (5) is securely in place. 
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CYLINDER HEAD-SUCTION MUFFLER ASSEMBLY 
CYLINDEH^J^ HERMETIC COMPRESSOR 



FIELD OF THE INVENTION 

This invention relates to the field of compressors, and particularly to an 
Improved coupling of cylinder head-suction muffler assembly in sealed 
reciprocating and rotary compressors for refrigeration and air conditioning. 

10 BACKGROUND OF THE INVENTIpN 

The function of sealed compressors for cooling fluids is well known in 
the art. Typically, an electric motor drive is built into a sealed housing or shell, 
and has a stator or electric amnature affixed therein and a rotor assembly 
assembled into the cylindrical passage of the stator. This rotor assembly 
includes a rotor and a crankshaft which is inserted into the cylindrical passage 
of the rotor by interference fit. The reciprocating motion of the rotor and the 
piston in the compression chamber compresses low pressure gas into high 
pressure gas. The gas comprises typically freon or substitutes thereof. The 
low pressure gas comes from the closed loop system and enters a suction 
chamber through a cylinder head - suction muffler assembly. At the suction 
chamber, the low pressure gas is drawn into a compression chamber during 
the suction stroke of the reciprocating machine. A negative vacuum pressure 
is created. At the same time, lubricating fluid is also drawn Into tho suction 
chamber from a sump at the base of the crankshaft through a capillary tube for 
mixing with inert gas and lubricating the compression chamber. The 
compressed gas in the compression chamber is directed to the condenser of 
the system through a discharge valve, a discharge muffler, discharge line and 
tube discharge. 
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The prior art cylinder head-suction muffler assembly comprises a 
suction muffler, a capillary tube, a support plate, screws, and a cylinder head. 
The fabrication of the cylinder head requires at least one bore and two 
tightening holes to be made on the cylinder head. Similarly, the installation of 
the cylinder head to the suction muffler requires at least five steps: (1) 
inserting the suction tube of the suction muffler into the suction bore of the 
cylinder head. (2) fitting the capillary tube onto the suction muffler. (3) placing 
the support plate over the capillary tube and the two tightening holes. (4) 
inserting screws into the holes, and (5) tightening the screws. Because this 
assembly requires threaded fasteners, the prior art cylinder head-suction 
muffler assembly not only requires additional machining and handling, but 
the process of assembling it is time and labour intensive. 

In an attempt to reduce the number of threaded fasteners and the time 
required for assembly, a few Improvements have been made in the cylinder 
head-suction muffler assembly which are disclosed in, for instance, US 
patent 5,207,564, and in European Patent Publication 195,486, where a 
screw-less specially-designed clips were used. However, the clips in these 
and other prior art assembly designs incorporated complex shapes and 
features. In addition, some of the designs required complicated locking 
features which needed precision in manufacturing of the parts and which 
required some effort to make and use. Because reduction in assembly time is 
a primary goal. It would be highly desirable to have components which are 
highly manufacturable in mass quantities, are easy to use, and are highly 
reliable. 



SUMMARY OF THE INVENTION 



Hence, It is the object of the present invention to provide a cylinder 
head-suction muffler assembly which minimizes the fabrication and 
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installation process while providing a reliable coupling of the parts. The 
improved cylinder head-suction muffler assembly includes a suction muffler, 
a cylinder head, a capillary tube and a self-latching clip. The suction muffler 
has a suction tube with a mounting block and a capillary tube holder, and the 
cylinder head has a suction plenum and an extended portion with a pair of 
channels. A self-latching clip is mounted on the mounting block and a portion 
of it is placed in the channels to secure the suction muffler assembly to the 
cylinder head. The self-latching clip has a narrow portion, a wide portion, and 
a pair of bent ends. To couple the suction muffler to the cylinder head, the 
suction tube is inserted into the suction plenum. The capillary tube is 
positioned in the capillary tube holder, and the narrow portion of the self- 
latching clip is mounted on the mounting block and over the capillary tube, 
and a wide portion is placed In the channels. The clip is pushed in until the 
bent ends are outside of the channels, and the clip Is securely in place. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 A is a front view of the cylinder head-suction muffler assembly. 

FIG. 1B is a side view of the cylinder head-suction muffler assembly. 

FIG. 2A is a front view of the assembly of FIG. 1 A with the cylinder head, 
suction muffler, capillary tube, and self-latching clip removed. 

FIG. 2B is a front view of the assembly of FIG. IB with the cylinder head, 
suction muffler, capillary tube, and self-latching clip removed. 



FIG. 3 Is a front view and a side view of the self-latching clip. 
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FIGS. 1A through 2B illustrate the preferred embodiment of the present 
invention. The improved cylinder head-suction muffler assembly includes a 
5 discharge cylinder head 1 , a suction muffler 2. a capillary tube 7 and a self- 
latching clip 5. As can be better seen in FIG. 2A and 2B, the cylinder head 1 
includes a suction plenum 4 and an extended portion 6 which has a pair of 
pre-cast channels 10. The suction muffler 2 includes a suction tube 3 which is 
inserted into the suction plenum 4. The suction tube 3 has a mounting block 
10 14 and a capillary tube holder 13 which holds the capillary tube 7 in place. 
The mounting block 14 is integrated with the suction tube 3 and the capillary 
tube holder 13, but is wider than the tube, and has substantially vertical side 
walls 14a. 

The block 14 serves multiple functions. The block 14, being wider than 
15 the opening to the suction plenum 4, controls the depth of the suction tube 
insertion by preventing the tube from being inserted beyond the block. In 
addition, the width of the block 14 is such that it fits snugly into the opening of 
the extended portion 6, and the substantially vertical side walls 14a are 
adapted for fittingly receiving the self-latching clip 5. The clip 5 is placed over 
20 the mounting block 14 and around the extended portion 6 such that the clip 5 
fits snugly in the channels 10. The capillary tube 7 is tightly fitted into the 
holder 13 and under the clip 13. The capillary tube holder 13 senses the dual 
function of holding the capillary tube 7 in place as well as preventing the 
suction tube 3 from slipping out from underneath the clip 13, and the capillary 
25 tube 7, besides performing its usual function, also serves to provide tension 
against the clip 5 to limit any excessive movement of the suction tube 3. 

FIG. 3 illustrates the preferred embodiment of the self-latching clip 5 in 
detail. The clip 5 includes a narrow portion 9, a wide portion 1 1 , a shoulder 
8, and a pair of bent ends 12. The narrow portion 9 is U-shaped with sides 
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9a which are substantially perpendicular to the top 9b. The width of the 
narrow portion 9 should be about that of the mounting block 14 and should fit 
snugly around the block side walls 14a such that the narrow portion 9 
prevents the clip holder 13 from slipping underneath the clip 5. The wide 
portion 11 has slanting sides 11a which are of substantially the same slope as 
the channels 10 on the extended portion 6 of the cylinder head 1, and should 
fit snugly within the channels 10. The shoulder 8, while not completely 
necessary, allows the clip 5 to fit better in the proper places, and provides 
higher spring recoil force in the wider portion 11. The bent ends 12 help to 
prevent the clip 5 from being inadvertently disengaged from the assembly. 

The clip 5 should be made of metal which will allow it have a some 
elasticity such that the clip 5 can be temporarily widened to be inserted into 
place without losing its original shape. This property allows it to be inserted 
into place very quickly. To insert, the clip 5 is widened slightly so that the bent 
ends 12 are fitted around the channels 10. A slight pushing force is exerted 
on the clip until the clip 5 snaps into place with the bent ends 12 are outside of 
and around the channels 10 and the wide portion 11 snug in the channels 10. 
Although some slight movement of the suction muffler 2 is tolerated, the 
muffler 2 one should not be able to easily disengage the suction tube 3 from 
the suction plenum 4 once the clip 5 is in its proper position. 

This clip has a number of advantages over other existing clips. It does 
not require any threaded fasteners such as screws, and can be inserted into 
place extremely quickly and securely. In addition, the clip can be fabricated 
very quickly and easily due to Its simple design. Hence, the clip shortens the 
fabrication time of the cylinder head-suction muffler assembly. Virtually any 
rectangular metal strip having sufficient elasticity can be bent into shape to 
form the clip. The clip can be made independent of the cylinder head and the 
suction muffler, and few modifications are needed in the current cylinder-head 
design to accommodate the clip. 
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It should be understood by those skilled in the art that although the 
preferred embodiment has been described here for the purposes of fully 
disclosing the way to make and use the invention, various modifications can be 
made without completely losing the effectiveness of the present invention. For 
5 instance, although the clip 5 has a shoulder 8, a slanting wide portion 1 1 , and a 
U-shaped narrow portion 9, the shoulder may be eliminated. Also, the wide 
portion be U-shaped or the narrow portion be slanted. Various other 
combinations are also possible. In addition, although it is preferred that the 
capillary tube holder 13 act as the stopper to prevent the muffler tube from 

10 slipping out. any extending flap or flange may work just as well. Furthermore, 
although it is preferred that the capillary tube be placed under the self-latching 
clip, it may be placed outside of clip without significantly affecting the assembly. 
Hence, various modifications, additions and substitutions are possible for the 
invention described herein, without departing from the scope and spirit of the 

15 invention as disclosed in the accompanying claims. 
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. CLAIMS 

I claim: 

1 1 . A cylinder head-suction muffler assembly in a compressor for 

2 compressing fluids, said assembly comprising: 

3 a cylinder head having a suction plenum and an extended 

4 portion, said extended portion having a pair of channels; 

5 a suction muffler having a suction tube, said suction tube 

6 disposed inside said suction plenum; 

7 a mounting block integrated with said suction tube; 

8 a capillary tube holder for holding a capillary tube; 

9 a self-latching clip immovably fitted over said mounting block, a 
10 portion of said clip being in the channels, 

whereby said clip prevents said suction muffler tube from being 

12 disengaged from said suction plenum. 

1 2. The assembly as claimed in claim 1 wherein said clip has a narrow 

2 portion, a wide portion, a shoulder, and bent ends. 

1 3. The assembly as claimed In claim 2 wherein said nan-ow portion is U- 

2 shaped and has a top and sides with the sides being substantially 

3 perpendicular to said top. 

1 4. The assembly as claimed in claim 3 wherein said wide portion has 

2 slanting sides. 

1 5. The assembly according to claim 2 wherein said clip is a made from a 

2 flat rectangular metal strip. 

1 6. The assembly according to claim 1 wherein said capillary tube is 

2 placed under the self-latching clip. 
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